Sequence context for transcription and translation of the Arabidopsis RPL23aA and RPL23aB paralogs.
The 80S cytoplasmic ribosome is responsible for translating the transcriptome into the proteome. Demand for ribosome production depends on growth rate, and both the ribosomal RNA (rRNA) and ribosomal protein (RP) components must respond coordinately and rapidly to positive and negative growth stimuli to prevent deleterious effects of excess or insufficient subunits. The 81 RPs of the Arabidopsis 80S ribosome are encoded by multigene families that often exhibit overlapping patterns of transcript accumulation; however, only one isoform of each RP family (with the exception of a small number of acidic RPs) assembles into a single ribosome. Here we dissected the regulatory regions (RRs) of both members of the RPL23a family (RPL23aA and RPL23aB) to identify salient cis-acting elements involved in transcriptional, posttranscriptional, and translational regulation of expression. Full length and truncated RRs of RPL23a paralogs were cloned upstream of a GUS reporter gene and expressed in Arabidopsis transgenic plants. High level expression in mitotically active tissues, driven by RPL23aA and RPL23aB RRs, required TATA-box, telo-box, and site II motif elements. First and second introns were found to play a minor role in posttranscriptional regulation of paralogs, and conserved transcript features (e.g., UTR base composition) may be involved in enhancing translational efficiency. Overall, our results indicate that RPL23a expression is governed by a complex network of multiple regulatory layers.